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Near real-time UT1 sequence based on ultra-rapid ALOD/UT1 fusion
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Abstract: In view of the lag of universal time (UT1) products, which cannot meet the real-time requirement of users, it is proposed to
fuse the ultra-rapid variation of length of day ( ALOD) sequence with the UT1 sequence observed by very long baseline interferometry
(VLBI) through the Vondrak algorithm. In the fusion process, combined with the Markov chain Monte Carlo simulation method, the
weight ratio selection of UT1 and ALOD is studied to obtain the optimal real-time UT1 product. It fills the lack of ultra-rapid UT1
products at home and abroad, which provides data support for UT1 prediction. By using this method, the UT1 sequence of national time
service center and ultra-rapid ( ALOD) sequence of iGMAS, UTI sequence of national time service center and ultra-rapid ( ALOD)
sequence of IGS, UTI sequence of IVS and ultra-rapid( ALOD) sequence of IGS are fused respectively, and the fused data are compared
with IERS C04 UT1 sequence. Results show that real-time UT1 products can be achieved after ultra-rapid sequence fusion, the accuracy
of UT1 reaches 45.91 ws and 87.40 ps, respectively. They are better than the daily forecast products of IERS.
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interferometry, VLBI) | 2Bk T2 T i ( global navigation
satellite system, GNSS) T & 3 % il B ( satellite laser
ranging, SLR) | T & £ & #) & #L & 1 & 5t ( doppler
orbitography by radiopositioning Integrated on Satellite,
DORIS) FARMBHET . % UT1 2 H FT 2 A 0 ks i 19
FERE R, AR TR R — A0
it EE TG BEVEASG BE2# o0 b, Jowk BT T S I/ 1
SEEF S T B B N AMEE T T EOP 4L
Pt 190 1) 5 PR IY , L35 fe /N 3 (least square, 1S) b
P B3+ B FHE A HTEE Cauto regressive , AR ) Loy
Al R AT SR Sl BRI LS+ARY /NI A
FE 22t ST Mg iRk 4

73 ) K i 54 R 40 VLBI,GNSS | SLR \DORIS 4 fiE
% TRl () BE AR B RS B UT1 45 EOP % , {5 iy T 0L
Bl R B Ak B R 52 A DA K A& BR8] 2 25 JEHERY
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Fig. 1  Comparison and analysis of combination UT1

data based on IVS_IGS
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FHEE P ALOD @il J5 I8 SCE UTL M3 7 iRk 2 15
R RE VR EE N {*a‘ﬂjtt IERS & H T4 b B0 /0, 1
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Table 1 Statistical analysis of near real-time UT1

accuracy based on IVS_IGS combination

G AL/ s
PrmRiRE i Pk
IVS_IGS_COM  45.91 19.50  14.20

-t
KM /M

182. 80

=73.10

IVS_IGS_PRE 81.20 33.18 34.55 209.00 -180.70

dalily_PRE 91. 67 -37.58 -24.05 129.10 -387.00
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Table 2 Statistical analysis of near real-time UT1

accuracy based on NTSC_iGMAS combination

G HHEAE i/ s

7 i i
. WY R Rk MY

R2E
NTSC_iGMAS_COM 87.40 81. 63 64.60 280.56 -69.90
NTSC_iGMAS _PRE 171.76 39.32 47.80 552.20 -293.20
dalily_PRE 91.67 -37.58 -24.05 129.10 -387.00
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BEXF UT1 B A7 0 o P A I B2, G 36 J2 A P s
AP B4 5 R, B H 0 AR P ALOD 51 0 47 3T 52 I
UT1 P HIBFSE . A SCoRh 1 PR Rl G UTL 7 i 1
92, FF R UT1 TR ™= W 3R AL T 808l 4% . R Vondrak
Al % UTL Bl 5 PGE ALOD BEATRLG , HL7Efl

Arad B MCMC B8k R 4T A H Y B fE k (UTL/
ALOD) , I 454 E b 1IVS 5 1S % dE, E N NTSC 5
iGMAS EHaE 17 A CWF 5T, Z5ie i F .

1) XFF 1VS 5 1GS ML 5EHt UT1 flvG 925, 15 8
R ALOD #EAT ARG IS, AT A5 2058 HWS R 5 Se vk
B UTL %G, HORS B2 HE TERS 43 H TUROKS 5 42 T
49% ,

2) X NTSC 5 iGMAS ¥ 520 UT1 Fil &5 52586 f59 1
fii FER P ALOD #EATR 55 Tﬁ%‘ciu}%%ﬂ*’ﬁrﬁﬁi
RS Y UTT B . HORSE LG TERS A H FRIH0RS B 42
T+ 4% .
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